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Introduction
SARS is the first newly identified serious infectious disease that human being is facing at the beginning of the 21st century. It has been primarily recognized The S (Spike) protein, the N (Nucleocapsid) protein and perhaps together with the M protein appear to be the most important candidates for the future diagnostic testing, preventing and treatment based on antibodies and vaccines, as well as exploring the immunoreactions t21 . Due to the limit of page space, we choose the M protein as an illustrated example here.
The M protein with transmembrane-budding and envelope formation was predicted to be a mid-sized protein (221 acid amino residues). It was located at the nucleotide position 26379-27044 (isolate BJ01 ) [2] For the M protein, by using the Blast method and the ClustalW 1.8 software (http://www. ddbj. nig. ac. jp/E-mail/ clustalw-e, htm), the results on both the pair and the multiple sequence alignments have been respectively obtained and reported in literature.
However, as far as the authors know, the multiple sequence alignment result based on the profile HMM has not been seen yet.
In this paper, we report some results about a multiple sequence alignment on the basis of 10 amino acid sequences of the M protein, which come from different coronaviruses in NCBI databases (http://www. ncbi. nlm. nih. gov). They covered 4 SARS-associated coronaviruses isolated from patients in Canada, USA, and China ( Beijing, Hong Kong), and 6 others: 2 from human being (229E, Transmissible gastroenteritis), 3 from house animals (Porcine, Bovine, Turkey), and 1 from bird (Avian).
Model and Method
The alignment model is based on the profile HMM, and its topology as follows [3] : Usually, the integral in Eq.
(3) is difficult to calculate directly. Hence we use Bayesian Information Criterion (BIC) E4] to approximate it:
where KN is the number of free parameters in the pro- 
We have proved that P (OIgN,MN) is a monotonously increasing function with respect to N, so the object function of (5) is a single peak function.
We can use various optimum methods to solve (5), e.
g. the golden section method. 
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The multiple sequence alignment of the M protein produced by the ClustalW (1.8) software 
